
Manufacturing is undergoing an unprecedented digital transformation. Plant floors generate huge volumes of data
—from Programmable Logic Controllers (PLCs), Manufacturing Execution Systems (MES), and Enterprise Resource
Planning (ERP) systems—yet these critical data sources often remain siloed and disconnected. It’s no surprise that
manufacturers are turning to modern data architectures to gain real, actionable insights.

Among the buzzwords and competing architectures, one concept has gained significant traction: the lakehouse.
But what exactly is a lakehouse? And why are manufacturing leaders increasingly betting on it to drive Industry 4.0
initiatives, predictive maintenance, and downtime reduction?

In this post, we’ll demystify the lakehouse architecture, compare it to traditional data lakes and warehouses, and
explore why companies like STX Next, NTT DATA, and Addepto are helping manufacturers adopt this approach
on top cloud platforms such as Azure and AWS. We’ll also address some common pitfalls, such as the lack of
pricing transparency in many case studies and vendor claims.

Understanding the Manufacturing Data Challenge
Manufacturing data is messy and fragmented. Plant floor control systems like PLCs and SCADA collect sensor
telemetry in real-time. MES track production workflows and quality metrics. Meanwhile, ERP systems manage
supply chain, inventory, and finance data. This creates three distinct but interdependent layers:

Operational Technology (OT) Data: Sensors, PLCs, SCADA systems, shop floor control

Manufacturing Execution Systems (MES): Production scheduling, quality, compliance

Enterprise IT Systems: ERP, CRM, analytics, business reports

Historically, these layers have been siloed. OT systems talk in protocols rarely natively understood by IT systems.
MES solutions are often separate and customized. ERP data lives in traditional relational warehouses or SAP HANA
setups. This fragmentation leads to “swivel chair” analytics — analysts copy and paste reports or try to manually
correlate data sets, limiting the ability for real-time insights and advanced predictions.

Data Lake vs Data Warehouse vs Lakehouse Explained



Data Warehouse

Traditionally, manufacturers leveraged data warehouses to aggregate transactional and operational data in
structured, relational schemas optimized for SQL analytics and reporting. Warehouses like Microsoft SQL Server,
Oracle, or cloud-native platforms such as Amazon Redshift and Azure Synapse Analytics excel at providing
governance, ACID compliance, and performance for structured data.

Data Lake

Data lakes, by contrast, are designed to store vast volumes of raw data in its native format (structured, semi-
structured, and unstructured). Built on top of object storage systems (for example AWS S3 or Azure Data Lake
Storage), lakes enable storing IoT telemetry, images, videos, documents, and CSV logs at scale. However, data
lakes alone often suffer from data quality, governance, and performance issues for traditional BI workloads.

Lakehouse: The Best of Both Worlds

The lakehouse is a modern architecture that blends the best parts of data lakes and warehouses. It stores data in
an open format (parquet, delta lake, or iceberg) inside a scalable data lake but adds structured transactional layers
and metadata management for ACID transactions, schema enforcement, and indexing — delivering both flexibility
and reliability.

In manufacturing, a lakehouse can ingest all sources — OT sensor streams, MES databases, ERP systems — and
unify them into a single source of truth that enables:

Complex SQL analytics alongside machine learning / AI workloads

Fine-grained data governance and access controls meeting ISO 27001 and SOC 2 standards

Real-time ingestion and operational analytics powered by event streaming (Kafka, Azure Event Hubs)

Lower costs through cloud object storage combined with performance acceleration layers

Why Manufacturers Keep Picking the Lakehouse Architecture

1. IT/OT Integration — Finally, Breaking Silos

The biggest hurdle in modern manufacturing analytics is connecting the worlds of Industrial OT and traditional IT.
Technologies like Databricks for manufacturing enable bridging this gap by ingesting PLC sensor data and MES
event logs directly into Delta Lake tables on Azure or AWS. This unified data foundation empowers end-to-end
traceability from shop floor through ERP-driven business decisions.

STX Next, a prominent software development and data engineering partner, has helped manufacturing clients
ingest complex OT telemetry into lakehouse solutions, delivering real-time dashboards that correlate machine
vibrations with production quality metrics.



2. Predictive Maintenance & Downtime Reduction

Legacy analytics could only react to failures after the fact. A lakehouse supports advanced machine learning
models that consume historical sensor data and MES logs together to predict equipment failure before it happens.
These predictive maintenance models are built not in siloed systems, but natively alongside operational BI reports,
creating a powerful single source of truth.

NTT DATA

3. Cloud-Native Stacks Provide Flexibility & Scale

Manufacturers don’t want to be locked into outdated on-prem systems. Cloud platforms like Azure and AWS
provide managed data lakehouse services, such as Azure Synapse, Microsoft Fabric, and Databricks Lakehouse
Platform, with elastic scalability and enterprise-grade compliance.

For industry 4.0 analytics platform example, Addepto, a data science and AI consultancy, frequently advises
manufacturers to use Databricks on Azure or AWS for their lakehouse initiatives because of the out-of-the-box
integration with IoT hubs, secure identity management, and ability to mix batch and streaming data workloads.

4. Unified Governance and Compliance

A frequently overlooked but critical benefit is data governance. The lakehouse architecture provides support for
fine-grained access controls, audit trails, and encryption that modern manufacturers need for ISO 27001 and SOC
2 compliance.

Contrastingly, traditional data lakes often become data swamps without metadata management, making it
impossible to track data lineage or secure sensitive production and personnel information. Manufacturers
partnering with technology providers value a data governance foundation built into their lakehouse.

Common Pitfall: No Pricing Data in Source Materials
Many case studies and vendor claims tout the transformational potential of lakehouses without providing concrete
pricing or TCO (total cost of ownership) data. This is a red flag and a typical “hand-wavy” approach that I
consistently call out.

https://dailyemerald.com/182801/promotedposts/top-5-data-engineering-companies-for-manufacturing-2026-rankings/


Manufacturers must factor in costs for:

Cloud storage and compute (often billed separately, especially on AWS S3 + EMR or Databricks clusters)

Data ingress/egress fees

Streaming infrastructure like Kafka or Azure Event Hubs

Operational overhead for pipeline reliability and observability

Without transparent costing, an initiative promising “real-time, AI-driven, fully autonomous manufacturing” risks
becoming a budget black hole. Rigorous proof of concept phases with clear measurement and monitoring are
critical.

Stack Choices: Azure, Databricks, Snowflake, AWS, Microsoft Fabric
Platform Lakehouse Strengths Typical Use Cases in Manufacturing Azure Synapse + Microsoft Fabric Deep
Microsoft ecosystem integration, native IoT support, seamless identity & security IoT telemetry ingestion from
factory floors, integrating ERP, running predictive maintenance ML at scale Databricks (Azure or AWS) Delta Lake
transactional lakehouse, optimized for batch + streaming, strong ML libraries Unified OT/IT data engineering,
advanced analytics, AI-powered production optimization, downtime forecasting Snowflake SQL-centric lakehouse
with multi-cloud capabilities, strong semi-structured data support Consolidating MES and ERP data, supply chain
analytics blending structured and IoT data AWS Lakehouse (S3 + EMR + Athena + SageMaker) Flexible, scalable,
broad integrated cloud ML & streaming services Complex IoT ingestion pipelines, OT event streaming with Kinesis,
predictive maintenance and quality optimization

Final Thoughts: Where Does the Sensor Data Actually Land?
From my experience sitting in countless IT and OT meetings, the key practical question is:

“Where does the sensor data actually land?”

This is often neglected in flashy AI and Industry 4.0 marketing. The best lakehouse architectures I’ve seen start
exactly at the point where raw PLC telemetry lands, cleaned, standardized, and infused with MES and ERP context.
Only then does predictive maintenance, downtime reduction, and real-time visibility truly become feasible —
without being hand-wavy promises.

Manufacturers choosing the lakehouse aren’t chasing buzzwords. They’re solving real-world data challenges with
flexible, scalable, governed architectures that bridge OT and IT. With trusted partners like STX Next, NTT DATA,
and Addepto helping to execute on Azure, AWS, and Databricks platforms, the lakehouse continues to be the
foundation for next-generation manufacturing success.


